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Clearly, any convex function is a quasi-convex function. Furthermore, there exist quasi-convex functions which are not convex.

In 2007, Ion ([@CR5]) presented an inequality of Hermite-Hadamard type for functions whose derivatives in absolute values are quasi-convex functions, as follows:
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In 2010, Alomari et al. ([@CR1]) established an analogous version of inequality (1), which is asserted by Theorem [1.2](#FPar2){ref-type="sec"} below:

**Theorem 1.2** {#FPar2}
---------------
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Recently, Guo et al. ([@CR4]) investigated Hermite-Hadamard type inequalities for geometrically quasi-convex functions. Xi and Qi ([@CR13], [@CR14]) and Xi et al. ([@CR12], [@CR15]) showed some new Hermite-Hadamard type inequalities for s-convex functions. For more results relating to refinements, counterparts, generalizations of Hadamard type inequalities, we refer interested readers to Alomari et al. ([@CR2]), Chen ([@CR3]), Niculescu and Persson ([@CR7]), Pečarić et al. ([@CR8]), Sroysang ([@CR10]), Sroysang ([@CR9]) and Wu ([@CR11]).

The main purpose of this paper is to present a parametrized inequality of Hermite-Hadamard type for functions whose third derivative absolute values are quasi-convex. As applications, some new inequalities for special means of real numbers are established.

Lemmas {#Sec2}
======

In order to prove our main results, we need the following lemmas.

**Lemma 2.1** {#FPar3}
-------------
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*Proof* {#FPar4}
-------
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**Lemma 2.2** {#FPar5}
-------------
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Main results {#Sec3}
============

Our main results are stated in the following theorems.

**Theorem 3.1** {#FPar7}
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*Proof* {#FPar8}
-------
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*Remark 3.2* {#FPar9}
------------
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Applications to special means {#Sec4}
=============================

We now consider the applications of our results to the special means of real numbers.
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*Proof* {#FPar14}
-------
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*Remark 4.2* {#FPar15}
------------

In a similar way as the proof of the Proposition [4.1](#FPar13){ref-type="sec"}, one can easily deduce from Corollary [3.4](#FPar11){ref-type="sec"} the following inequality.

**Proposition 4.3** {#FPar16}
-------------------
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Conclusions {#Sec5}
===========

This paper provides some new results related to the Hermite-Hadamard type inequalities. Firstly, we present a parametrized inequality of Hermite-Hadamard type for functions whose third derivative absolute values are quasi-convex, the main results are given in Theorems [3.1](#FPar7){ref-type="sec"} and [3.3](#FPar10){ref-type="sec"}. As special cases, by assigning special value to the parameter, one can obtain several new and previously known results for Hermite-Hadamard type inequality (Corollaries [3.4](#FPar11){ref-type="sec"} and [3.5](#FPar12){ref-type="sec"}). Secondly, as applications of the obtained results, we establish two new inequalities involving special means of real numbers by using the parametrized Hermite-Hadamard type inequality (see Propositions [4.1](#FPar13){ref-type="sec"} and [4.3](#FPar16){ref-type="sec"}).
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